Advancing aged care: a systematic review of economic evaluations of workforce structures and care processes in a residential care setting by Easton, Tiffany et al.
Archived at the Flinders Academic Commons: 
http://dspace.flinders.edu.au/dspace/ 
This is the publisher’s copyright version of this article. 
The original can be found at: 
http://dx.doi.org/10.1186/s12962-016-0061-4
Please cite this as: Easton, T., Milte, R., Crotty, M., & 
Ratcliffe, J. (2016, December). Advancing aged care: a 
systematic review of economic evaluations of workforce 
structures and care processes in a residential care setting. 
Cost Effectiveness and Resource Allocation. Springer 
Nature. https://doi.org/10.1186/s12962-016-0061-4 
© The Author(s) 2016. This article is distributed under the terms of the Creative 
Commons Attribution 4.0 International License(http://creativecommons.org/
licenses/by/4.0/), which permits unrestricted use, distribution, and 
reproduction in any medium, provided you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons 
license, and indicate if changes were made. The Creative Commons Public 
Domain Dedication waiver (http://creativecommons.org/publicdomain/
zero/1.0/) applies to the data made available in this article, unless otherwise 
stated.
Archived at Flinders University: dspace.flinders.edu.au
Easton et al. Cost Eff Resour Alloc  (2016) 14:12 
DOI 10.1186/s12962-016-0061-4
REVIEW
Advancing aged care: a systematic 
review of economic evaluations of workforce 
structures and care processes in a residential 
care setting
Tiffany Easton1,2,3* , Rachel Milte2,3, Maria Crotty2,3 and Julie Ratcliffe1,2
Abstract 
Long-term care for older people is provided in both residential and non-residential settings, with residential settings 
tending to cater for individuals with higher care needs. Evidence relating to the costs and effectiveness of different 
workforce structures and care processes is important to facilitate the future planning of residential aged care services 
to promote high quality care and to enhance the quality of life of individuals living in residential care. A systematic 
review conducted up to December 2015 identified 19 studies containing an economic component; seven included a 
complete economic evaluation and 12 contained a cost analysis only. Key findings include the potential to create cost 
savings from a societal perspective through enhanced staffing levels and quality improvement interventions within 
residential aged care facilities, while integrated care models, including the integration of health disciplines and the 
integration between residents and care staff, were shown to have limited cost-saving potential. Six of the 19 identified 
studies examined dementia-specific structures and processes, in which person-centred interventions demonstrated 
the potential to reduce agitation and improve residents’ quality of life. Importantly, this review highlights methodo-
logical limitations in the existing evidence and an urgent need for future research to identify appropriate and mean-
ingful outcome measures that can be used at a service planning level.
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Background
The United Nations has reported population ageing in 
nearly every country in the world and projections suggest 
that the number of people aged 60 and over will more 
than double the 2013 level by 2050 [1]. Even greater will 
be the expected growth in the so-called ‘oldest old’ or 
those aged 80 years and older, with the population in this 
age group expected to rise from 4 to 10% of the popula-
tion [2]. Two likely consequences of the ageing popula-
tion will be an increase in the prevalence of dementia and 
a growing demand for residential aged care. Dementia 
prevalence increases dramatically with age from roughly 
3% in those aged 70–74 to over 20% for those aged 85 
and over [3]. Expert consensus estimates the number 
of people living with dementia will almost double every 
20  years, reaching over 81 million people worldwide by 
2040 [3].
Aged care is a significant responsibility for govern-
ments. In most OECD countries, aged care accounts for 
roughly 1–1.5% of GDP in terms of government fund-
ing [4], and on average roughly two-thirds of this fund-
ing is allocated to residential care [5]. The proportion of 
the population receiving long-term care has also grown, 
rising to 2.3% of the population in OECD countries in 
2013 [2]. Given the high prevalence of use of these ser-
vices among older people, especially the rapidly growing 
‘oldest old’, the need for these services is expected to con-
tinue to grow, although to what extent is likely to depend 
upon the health status of individuals as they age, the 
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presence of dementia, as well as other social trends, such 
as the ability of family members to provide informal care. 
It is estimated that over 50% of residents residing in resi-
dential aged care facilities have a recorded diagnosis of 
dementia [6–9], and thus it is imperative for people with 
dementia to be included in research studies conducted 
in this setting. Several recent studies have indicated that 
for people with dementia with high levels of physical 
dependence, residential care can be less costly to provide 
than home-based care [10–12].
Residential care is in the midst of a ‘culture change’ 
movement, involving organisational change and a move 
toward providing more person-centred, individualised 
care [13]. Person-centred care is also increasingly being 
recognised as an important focus for the care of individu-
als living with dementia. A social-psychological theory of 
dementia care, developed by Kitwood and Bredin [14], 
links agitation to negative contextual stimuli that neglect 
personhood. According to the theory, warm and com-
passionate care interactions should increase well-being, 
while disrespectful and disengaged care interactions are 
thought to lead to decreased well-being and increased 
agitation. Questions remain, however, as to the optimal 
implementation approaches and staffing configurations 
to achieve a high quality residential care experience for 
residents.
The framework of economic evaluation is increasingly 
being applied in health and aged care services in an effort 
to promote efficiency in the design and delivery of ser-
vices. Knowledge of the incremental costs and effective-
ness of differing program design features is essential for 
well-informed resource allocation decisions in residential 
care. Program design features can be broken down into 
subcategories to assist in the assessment of quality (see 
Donabedian [15]). This review focuses on the economic 
evidence of program features which directly relate to how 
care is provided in terms of the workforce and its opera-
tions (structures of care) and the services provided (pro-
cesses of care).
To this end, the main objectives of this review were to 
answer the following questions:
1. Which structures and processes in residential aged 
care settings have been demonstrated to be cost 
effective?
2. How have the costs and outcomes for residents with 
dementia been assessed in economic evaluations?
Methods
Protocol and registration
A protocol for this systematic review was registered 
with the PROSPERO International Prospective Regis-
ter of Systematic Reviews on 30 January 2015 (http://
www.crd.york.ac.uk/PROSPERO; registration number 
CRD42015015977).
Eligibility criteria
Eligible studies included full economic evaluations (e.g. 
cost-effectiveness analyses, cost-utility analyses, cost-
benefit analyses), partial economic evaluations (e.g. cost 
analyses), and randomised trials reporting more limited 
information, such as estimates of resource use or costs 
of interventions, pertaining to structures and processes 
of care aimed at improving the quality of care for older 
adults in a residential aged care setting.
Structures of care were defined as the workforce and 
its operations, and included level of staffing, expertise of 
staff, hours of care per resident per day, and continuity 
of care. Processes of care included activity programs and 
services implemented in the context of care provision. 
These definitions were adapted from Donabedian’s qual-
ity of care model incorporating structure, process, and 
outcome [15].
Studies pertaining to interventions that did not apply at 
a facility or unit level such as individualised pharmaceuti-
cal interventions and feeding tubes were excluded from 
this review.
Search and study selection
Eight electronic bibliographic databases were searched 
from inception to the 8th October 2014, including Age-
Line, CINAHL, Econlit, Informit (databases in Health; 
Business and Law; Social Sciences), Medline, ProQuest, 
Scopus, and Web of Science. An update search was run 
on 14 December 2015.
The search strategies were developed and reviewed 
with the assistance of two Health Sciences Librarians 
with expertise in systematic reviews. The strategy com-
bined terms relating to nursing homes, economics, and 
older people, limited to English language. No study 
design or date limits were imposed on the search. The full 
search strategy is available on PROSPERO.
Due to the large number of results retrieved when 
searching the multidisciplinary database ProQuest, 
results were limited to scholarly journals, reports, disser-
tations and theses, conference papers and proceedings, 
and working papers. Newspapers, trade journals, wire 
feeds, magazines, other sources, books, and encyclope-
dias and reference works were excluded.
Titles and abstracts of studies retrieved were reviewed 
in full by the primary review author. A second reviewer 
independently screened 10% of the titles and abstracts. 
The overall agreement was then calculated using Cohen’s 
kappa statistic [16]. Full text reports were retrieved for 
all citations that appeared to meet the inclusion criteria, 
or where there was any uncertainty. All full text reports 
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retrieved were reviewed independently by two review 
authors. Disagreement or uncertainty was resolved 
through discussion and consultation with a third review 
author. Reasons for excluding studies were documented.
Data extraction
The Joanna Briggs Institute Data Extraction Form for 
Economic Evaluations was used to extract data from 
the included studies [17]. The primary review author 
extracted all data. Neither the study selection nor the 
data extraction was blinded.
Data items extracted included descriptive data about 
the study and analysis including (i) study population/
participants, intervention, comparator(s) and outcomes; 
(ii) study methods including prices and currency used for 
costing, time period, sensitivity analyses and measures 
of resource use; (iii) study context (geographical, health 
care and broader service delivery setting and culture); (iv) 
analysis methods.
Results for the resource use and/or cost and/or cost-
effectiveness measures and the author conclusions were 
also extracted.
Risk of bias assessment
Critical appraisal of studies was undertaken using the 
Joanna Briggs Institute Critical Appraisal Checklist for 
Economic Evaluations [17], adapted from the Drum-
mond checklist [18], which addressed: the study ques-
tion; description of alternatives; identification of costs 
and outcomes; establishment of clinical effectiveness; 
accuracy, credibility and timing of costs and outcomes; 
incremental analysis; sensitivity analyses; and generaliza-
bility. The appraisal was conducted by the primary review 
author and ratified by a second reviewer.
Data synthesis
Data extracted from included studies were analysed and 
synthesized in a narrative summary to address the stated 
review objectives. No meta-analysis was conducted due 
to significant heterogeneity of service configurations in 
the included studies.
Results
Study selection
The study selection process is presented in Fig.  1. The 
electronic database search yielded a total of 23,059 cita-
tions; an additional 4 citations were identified through 
searches of reference lists of included studies. A total of 
14,012 unique citations were identified after duplicate 
removal. Full text reviews were conducted for 196 arti-
cles and 19 studies, from 22 publications, met the inclu-
sion criteria. The chance-corrected agreement between 
the abstracts selected by the primary and secondary 
reviewers was almost perfect with a kappa statistic of 
0.88 [19].
Overview of studies
Table  1 presents the characteristics of studies included 
in the review. Of the 19 studies included in the review, 
12 contained a partial economic evaluation in the form 
of a cost analysis. Seven studies conducted full economic 
evaluations, including three cost-benefit analyses, two 
cost-effectiveness analyses, one cost-utility analysis, and 
one cost-minimisation analysis. Approximately half of 
included studies (10/19) were evaluated from an institu-
tional perspective, and only costs occurring within the 
facility itself were considered. Three studies were evalu-
ated from a health care perspective, with resource use 
and costs calculated for items such as drugs, hospitalisa-
tions and outpatient visits. Four studies were evaluated 
from a societal perspective, which implies that wider 
costs for resources consumed in all relevant sectors such 
as the residential facility, the heath care sector, and by 
the residents and family members themselves were taken 
into account. One study took a health and social services 
perspective, which included resources consumed in the 
health care sector as well as social services such as audi-
ology, chiropody, and speech therapy. Two studies took 
the perspective of the insurance providers, including 
health insurance and long-term care insurance.
Ten (53%) of the included studies were conducted in 
the United States, three in the Netherlands, two in Can-
ada, two in Australia, one in Germany, and one in the 
United Kingdom. Ten of the studies involved interven-
tions pertaining to processes of care, while nine exam-
ined structures of care. Six studies identified examined 
dementia-specific service configurations.
Study designs were varied. The most frequent study 
design was a cluster-randomised controlled trial (7/19), 
followed by cross-sectional (3/19), randomised con-
trolled trial (2/19), and quasi-experimental (2/19). Other 
study designs included controlled before-and-after, non-
randomised experimental trial, prospective cohort, retro-
spective cohort, and a Markov simulation model.
The number of participating facilities per study ranged 
from 1 to 177 (mean: 30; median: 11). Thirteen of the 
studies recruited resident participants, with sample sizes 
ranging from 44 to 6663 (mean: 912; median: 301), while 
five studies assessed facility-level data only.
Risk of bias
Table  2 presents the results of the assessment of meth-
odological quality of the included studies. The meth-
odological quality of included studies was varied. Some 
notable deficiencies were found in two of the four stud-
ies which indicated their analysis was undertaken from a 
Page 4 of 19Easton et al. Cost Eff Resour Alloc  (2016) 14:12 
societal viewpoint. A societal viewpoint is the broadest 
perspective that can be taken for an economic evaluation 
and resources consumed in all relevant sectors should 
ideally be captured using this approach. In an evalua-
tion of enhanced Registered Nurse time, costs beyond 
the aged care facility e.g. informal carer time or social 
services consumption were excluded [20]. In a study 
evaluating the integration of residents with care staff 
via increased participation in daily activities (e.g. cook-
ing), Paulus and colleagues [21] included costs for formal 
(staff) and informal (family and friends) care time, but 
did not include other relevant costs such as medications 
or hospitalisations.
In a study evaluating a multidisciplinary integrated care 
model, MacNeil Vroomen and colleagues [22] also chose 
a societal viewpoint. This study provides an example of 
a well-conducted robust analysis that captures all rele-
vant resource use items and costs incurred in all relevant 
sectors including general practitioner, physical therapy, 
psychosocial therapy, medical specialists, admission to 
hospital, informal care, as well as intervention-specific 
implementation costs.
In terms of the reporting of resource use and costs 
there were notable deficiencies in a number of stud-
ies. Six out of 19 of the included studies did not dis-
close the date for their cost data collection [21, 23–27]. 
Three studies did not disclose the source of their cost 
data [22, 23, 28], and one study also failed to disclose 
the currency used in the analysis [28]. There were also 
deficiencies in the source of cost data in two studies [29, 
30]. In a study of dementia-care mapping, Van de Ven 
and colleagues [30] calculated nursing home staff costs 
for their analysis of 11 nursing homes based on the 
gross costs of a single nursing home. In this scenario, 
it is unclear whether the costs from a single facility can 
reliably be generalised to the 11 nursing homes which 
were included in the study. In an implementation study 
of evidence based education, Teresi and colleagues [29] 
were unable to obtain site-specific data for the 45 facili-
ties that participated. Aggregated local estimates com-
bined with cost data from published literature were 
utilised in lieu of site-specific data, which may not have 
been representative of the facilities included in the 
analysis.
23,063 records retrieved
Database searching: 23,059
Reference screening: 4
Unique citations
(n = 14,012)
Full-text articles assessed for 
eligibility 
(n = 196)
Records excluded on title/ abstract
(n = 13,816)
Did not meet eligibility criteria: 13,809
Full text not available: 7
Articles excluded (n = 174)
No economic evaluation: 96
No cost of service configuration: 18
Not conducted in residential care: 22
Intervention not pertaining to 
structures or processes of care: 28
No suitable comparator: 8
Not English: 1
Not original study: 1Studies included in synthesis 
(n = 19 studies; 22 articles)
Structures of care: 9
Processes of care: 10
Duplicates removed
(n = 9,051)
Fig. 1 Flow diagram of study selection
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 (a
 1
%
 
co
st
 re
du
ct
io
n)
 S
ch
ne
id
er
 e
t a
l. 
[3
5]
, G
BR
1.
0 
FT
E 
oc
cu
pa
tio
na
l 
th
er
ap
is
t
U
su
al
 c
ar
e
8
19
0
N
on
-r
an
-
do
m
is
ed
 
ex
pe
rim
en
-
ta
l t
ria
l
Co
st
 a
na
ly
si
s; 
he
al
th
 a
nd
 s
oc
ia
l 
se
rv
ic
es
1 
ye
ar
20
02
–2
00
3;
Pu
bl
is
he
d 
un
it 
co
st
s, 
in
fla
te
d 
to
 
20
05
;
G
BP
N
o
C
H
In
te
rv
en
tio
n 
gr
ou
p 
sh
ow
ed
 a
 s
ig
ni
fic
an
t 
in
cr
ea
se
 in
 th
e 
lik
el
i-
ho
od
 o
f u
si
ng
 s
oc
ia
l 
se
rv
ic
es
. A
t 2
00
5 
le
ve
ls
, 
ne
t c
os
t o
f p
ro
vi
di
ng
 
oc
cu
pa
tio
na
l t
he
ra
py
 
w
as
 £
16
 p
er
 re
si
de
nt
 
pe
r w
ee
k
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m
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/c
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 d
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ifi
c
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tt
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g
Ec
on
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ic
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ut
co
m
e
 S
ha
rk
ey
 e
t a
l. 
[3
7]
, U
SA
G
re
en
 H
ou
se
 m
od
el
U
su
al
 c
ar
e
27
24
0
C
ro
ss
-s
ec
tio
na
l
Co
st
 a
na
ly
si
s; 
in
st
itu
tio
na
l
N
/A
20
08
–2
00
9;
O
bs
er
va
tio
na
l, 
in
te
rv
ie
w
, a
nd
 
su
rv
ey
 m
et
ho
ds
 
at
 p
ar
tic
ip
at
in
g 
fa
ci
lit
ie
s;
N
/A
N
o
SN
F
To
ta
l s
ta
ffi
ng
 ti
m
e 
(e
xc
lu
di
ng
 a
dm
in
is
tr
a-
tio
n)
 in
 G
re
en
 H
ou
se
 
fa
ci
lit
ie
s 
w
as
 1
8 
m
in
 
le
ss
 p
er
 re
si
de
nt
 p
er
 
da
y 
th
at
 tr
ad
iti
on
al
 
fa
ci
lit
ie
s. 
C
N
A
s 
in
 
G
re
en
 H
ou
se
 fa
ci
lit
ie
s 
sp
en
t 2
4 
m
in
 p
er
 
re
si
de
nt
 p
er
 d
ay
 m
or
e 
tim
e 
in
 d
ire
ct
 c
ar
e 
ac
tiv
iti
es
 th
an
 C
N
A
s 
in
 
tr
ad
iti
on
al
 fa
ci
lit
ie
s
 T
er
es
i e
t a
l. 
[2
9]
, 
U
SA
Im
pl
em
en
ta
tio
n 
of
 
an
 e
vi
de
nc
e-
ba
se
d 
ed
uc
at
io
n 
an
d 
be
st
 
pr
ac
tic
e 
pr
og
ra
m
:
Tr
ai
ni
ng
 s
ta
ff 
vs
. t
ra
in
-
in
g 
st
aff
 a
nd
 n
ur
si
ng
 
ho
m
e 
in
sp
ec
to
rs
 v
s. 
us
ua
l t
ra
in
in
g
45
N
/A
Q
ua
si
-e
xp
er
i-
m
en
ta
l
Co
st
-b
en
efi
t a
na
ly
-
si
s; 
So
ci
et
al
2.
5 
ye
ar
s
20
08
;
A
gg
re
ga
te
 c
os
t 
da
ta
 b
as
ed
 o
n 
lo
ca
l e
st
im
at
es
 
an
d 
pu
bl
is
he
d 
lit
er
at
ur
e;
U
SD
N
o
N
H
Tr
ai
ni
ng
 s
ta
ff 
w
as
 
as
so
ci
at
ed
 w
ith
 a
 1
5%
 
re
du
ct
io
n 
in
 a
nn
ua
l 
fa
lls
, w
hi
le
 tr
ai
ni
ng
 
st
aff
 a
nd
 in
sp
ec
to
rs
 
w
as
 a
ss
oc
ia
te
d 
w
ith
 a
 
10
%
 re
du
ct
io
n 
in
 fa
lls
.
Ra
ng
e 
of
 e
st
im
at
es
 
fo
r t
he
 c
os
t-
be
ne
fit
 
an
al
ys
is
 is
 b
et
w
ee
n 
a 
ne
t l
os
s 
of
 $
26
,0
00
 
an
d 
a 
ne
t s
av
in
gs
 o
f 
$5
2,
00
0
Pr
oc
es
se
s o
f c
ar
e
 C
he
no
w
et
h 
et
 a
l. 
[3
9]
, A
U
S
Pe
rs
on
-c
en
tr
ed
 c
ar
e 
(P
CC
)
Pe
rs
on
-c
en
tr
ed
 e
nv
i-
ro
nm
en
t (
PC
E)
Bo
th
 P
CC
 +
 P
C
E
U
su
al
 c
ar
e
38
60
1
C
lu
st
er
 
ra
nd
om
is
ed
 
co
nt
ro
lle
d 
tr
ia
l
Co
st
 a
na
ly
si
s; 
in
st
itu
tio
na
l
8 
m
on
th
s
20
09
–2
01
1;
Re
so
ur
ce
 u
se
 
m
ea
su
re
d 
an
d 
un
it 
co
st
s 
as
si
gn
ed
 u
si
ng
 
m
ar
ke
t r
at
es
;
AU
D
Ye
s
RA
C
F
PC
C
: 7
16
9 
pe
r h
om
e;
 
PC
E:
 9
19
8 
pe
r h
om
e;
 
PC
C
 +
 P
C
E:
 2
2,
85
7 
pe
r h
om
e.
 R
ed
uc
ed
 
ag
ita
tio
n 
an
d 
im
pr
ov
e-
m
en
ts
 in
 re
si
de
nt
 
qu
al
ity
 o
f l
ife
 fo
r 
ca
re
 h
om
es
 w
hi
ch
 
in
st
itu
te
d 
PC
C
 a
nd
 
PC
E.
 T
he
 P
CC
 +
 P
C
E 
in
te
rv
en
tio
n 
pr
od
uc
ed
 
si
gn
ifi
ca
nt
 im
pr
ov
e-
m
en
ts
 in
 q
ua
lit
y 
of
 
ca
re
 in
te
ra
ct
io
ns
 a
nd
 
ca
re
 re
sp
on
se
s, 
bu
t 
no
 im
pr
ov
em
en
ts
 in
 
ag
ita
tio
n 
or
 q
ua
lit
y 
of
 li
fe
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he
no
w
et
h 
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 a
l. 
[3
1]
; N
or
m
an
 
et
 a
l. 
[3
2]
, A
U
S
Pe
rs
on
-c
en
tr
ed
 c
ar
e 
(P
CC
)
D
em
en
tia
-c
ar
e 
m
ap
-
pi
ng
 (D
C
M
)
U
su
al
 c
ar
e
15
28
9
C
lu
st
er
 
ra
nd
om
is
ed
 
co
nt
ro
lle
d 
tr
ia
l
Co
st
-e
ffe
ct
iv
en
es
s 
an
al
ys
is
; i
ns
tit
u-
tio
na
l
8 
m
on
th
s
20
08
;
Ph
ar
m
ac
eu
tic
al
 
co
st
s: 
A
us
tr
al
ia
n 
ph
ar
m
ac
eu
tic
al
 
be
ne
fit
 s
ch
ed
ul
e
Tr
ai
ni
ng
 c
os
ts
: 
Br
ad
fo
rd
 U
ni
ve
r-
si
ty
, U
K
St
aff
 c
os
ts
: C
om
-
m
on
w
ea
lth
 G
ov
-
er
nm
en
t A
ge
d 
Ca
re
 N
ur
se
s’ 
A
w
ar
d;
AU
D
Ye
s
RA
C
F
D
em
en
tia
 c
ar
e 
m
ap
-
pi
ng
 w
as
 fo
un
d 
to
 
be
 a
 m
or
e 
ex
pe
ns
iv
e 
an
d 
le
ss
 e
ffe
ct
iv
e 
in
te
rv
en
tio
n 
th
an
 
pe
rs
on
-c
en
tr
ed
 c
ar
e.
 
Th
e 
co
st
 p
er
 n
eg
at
iv
e 
be
ha
vi
ou
r a
ve
rt
ed
 in
 
th
e 
pe
rs
on
-c
en
tr
ed
 
ca
re
 g
ro
up
 w
as
 $
8.
01
 
po
st
-in
te
rv
en
tio
n 
an
d 
$6
.4
3 
at
 fo
llo
w
-u
p 
re
la
-
tiv
e 
to
 u
su
al
 c
ar
e
 M
ac
N
ei
l 
Vr
oo
m
en
 e
t a
l. 
[2
2]
, N
ED
M
ul
tid
is
ci
pl
in
ar
y 
In
te
-
gr
at
ed
 C
ar
e 
(M
IC
)
U
su
al
 c
ar
e
10
30
1
C
lu
st
er
 
ra
nd
om
is
ed
 
co
nt
ro
lle
d 
tr
ia
l
Co
st
-e
ffe
ct
iv
en
es
s 
an
al
ys
is
; s
oc
ie
ta
l
6 
m
on
th
s
20
07
;
H
ea
lth
 c
ar
e 
ut
ili
sa
-
tio
n 
co
lle
ct
ed
 
vi
a 
pa
tie
nt
/
pr
ox
y 
in
te
rv
ie
w
 
an
d 
m
ed
ic
al
 
re
co
rd
s. 
So
ur
ce
 
of
 c
os
t d
at
a 
no
t 
di
sc
lo
se
d.
 C
PI
 
fig
ur
es
 s
ou
rc
ed
 
fro
m
 th
e 
D
ut
ch
 
bu
re
au
 o
f s
ta
-
tis
tic
s;
EU
R
N
o
RH
Fo
r f
un
ct
io
na
l h
ea
lth
 
an
d 
Q
A
LY
s, 
m
ul
tid
is
-
ci
pl
in
ar
y 
in
te
gr
at
ed
 
ca
re
 w
as
 n
ot
 fo
un
d 
to
 
be
 c
os
t-
eff
ec
tiv
e 
co
m
-
pa
re
d 
to
 u
su
al
 c
ar
e.
 
Fo
r p
at
ie
nt
-r
el
at
ed
 
qu
al
ity
 o
f c
ar
e,
 th
e 
pr
ob
ab
ili
ty
 th
at
 th
e 
in
te
rv
en
tio
n 
w
as
 c
os
t-
eff
ec
tiv
e 
co
m
pa
re
d 
to
 
us
ua
l c
ar
e 
w
as
 0
.9
5 
or
 
m
or
e 
fo
r c
ei
lin
g 
ra
tio
s 
gr
ea
te
r t
ha
n 
€1
29
 M
ol
lo
y 
et
 a
l. 
[2
5]
, 
C
A
N
A
dv
an
ce
 D
ire
ct
iv
e 
pr
og
ra
m
U
su
al
 c
ar
e
6
12
92
C
lu
st
er
 
ra
nd
om
is
ed
 
co
nt
ro
lle
d 
tr
ia
l
Co
st
 a
na
ly
si
s; 
he
al
th
 c
ar
e
1.
5 
ye
ar
s
D
at
e 
no
t d
is
-
cl
os
ed
;
U
ni
t p
ric
es
 
so
ur
ce
d 
fro
m
 
lo
ca
l a
nd
 
pr
ov
in
ci
al
 fe
e 
sc
he
du
le
s;
CA
D
N
o
N
H
In
te
rv
en
tio
n 
nu
rs
in
g 
ho
m
es
 re
po
rt
ed
 4
4%
 
fe
w
er
 h
os
pi
ta
lis
at
io
ns
 
pe
r r
es
id
en
t (
0.
27
 v
er
-
su
s 
0.
48
), 
an
d 
33
%
 le
ss
 
re
so
ur
ce
 u
se
 ($
34
90
 
ve
rs
us
 $
52
39
) t
ha
n 
th
e 
co
nt
ro
l f
ac
ili
tie
s.
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[3
3]
, 
D
EU
M
ul
tif
ac
to
ria
l f
ra
ct
ur
e 
pr
ev
en
tio
n 
pr
og
ra
m
U
su
al
 c
ar
e
N
/A
N
/A
M
ar
ko
v-
ba
se
d 
si
m
ul
at
io
n 
m
od
el
Co
st
-u
til
ity
 a
na
ly
si
s; 
in
su
ra
nc
e 
pr
o-
vi
de
r
20
 y
ea
rs
20
12
;
Re
tr
os
pe
ct
iv
e 
da
ta
se
t o
f c
os
ts
 
fo
r N
H
 re
si
de
nt
s 
fro
m
 a
n 
in
su
r-
an
ce
 fu
nd
 
(n
 =
 6
0,
09
1)
, a
 
pu
bl
ic
 G
er
m
an
 
da
ta
se
t f
or
 
fra
ct
ur
e 
tr
ea
t-
m
en
t c
os
ts
, a
nd
 
ca
ta
lo
gu
e 
of
 
no
n-
ph
ys
ic
ia
n 
ca
re
 fo
r p
hy
si
ca
l 
th
er
ap
y 
co
st
s;
EU
R
N
o
N
H
Ba
se
-c
as
e 
an
al
ys
is
 o
f 
m
ul
tif
ac
to
ria
l f
al
l p
re
-
ve
nt
io
n 
re
su
lte
d 
in
 a
 
co
st
-e
ffe
ct
iv
en
es
s 
ra
tio
 
of
 €
21
,3
53
 p
er
 Q
A
LY
 O
us
la
nd
er
 e
t a
l. 
[4
3]
, U
SA
IN
TE
RA
C
T 
II 
to
ol
s 
(In
te
r-
ve
nt
io
ns
 to
 R
ed
uc
e 
A
cu
te
 C
ar
e 
Tr
an
sf
er
s)
36
N
/A
Co
nt
ro
lle
d 
be
fo
re
-a
nd
-
af
te
r
Co
st
 a
na
ly
si
s; 
in
st
itu
tio
na
l
6 
m
on
th
s
20
10
;
W
ag
es
 b
as
ed
 o
n 
na
tio
na
l d
at
a;
U
SD
N
o
N
H
In
te
rv
en
tio
n 
gr
ou
p 
re
po
rt
ed
 1
7%
 re
du
c-
tio
n 
in
 h
os
pi
ta
lis
at
io
n 
ra
te
s. 
Th
e 
av
er
ag
e 
co
st
 
of
 th
e 
6-
m
on
th
 in
te
r-
ve
nt
io
n 
w
as
 $
77
00
 p
er
 
fa
ci
lit
y
 P
au
lu
s 
et
 a
l. 
[2
1]
, 
N
ED
In
te
gr
at
ed
 c
ar
e
Tr
ad
iti
on
al
 c
ar
e
2
34
2
Q
ua
si
-e
xp
er
i-
m
en
ta
l
Co
st
 a
na
ly
si
s; 
so
ci
et
al
1.
2 
ye
ar
s
D
at
e 
no
t d
is
-
cl
os
ed
;
A
ct
iv
ity
 b
as
ed
 
co
st
in
g,
 d
at
a 
ob
ta
in
ed
 fr
om
 
pa
rt
ic
ip
at
in
g 
nu
rs
in
g 
ho
m
es
 
an
d 
a 
pu
bl
is
he
d 
gu
id
e 
fo
r c
os
t 
re
se
ar
ch
;
EU
R
N
o
N
H
In
te
gr
at
ed
 c
ar
e 
ha
d 
31
%
 
lo
w
er
 in
fo
rm
al
 d
ire
ct
 
ca
re
 c
os
ts
 p
er
 re
si
de
nt
. 
To
ta
l a
ve
ra
ge
 c
os
ts
 
pe
r r
es
id
en
t w
er
e 
on
 
av
er
ag
e 
4%
 h
ig
he
r i
n 
in
te
gr
at
ed
 c
ar
e 
th
an
 
tr
ad
iti
on
al
 c
ar
e
 R
an
tz
 e
t a
l. 
[2
6]
, 
U
SA
M
ul
til
ev
el
 in
te
rv
en
tio
n 
w
ith
 e
xp
er
t n
ur
se
s 
vs
. 
m
on
th
ly
 in
fo
 p
ac
ks
 
on
 a
ge
in
g 
an
d 
ph
ys
i-
ca
l a
ss
es
sm
en
t
58
N
/A
C
lu
st
er
 
ra
nd
om
is
ed
 
co
nt
ro
lle
d 
tr
ia
l
Co
st
 a
na
ly
si
s; 
in
st
itu
tio
na
l
2 
ye
ar
s
D
at
e 
no
t d
is
-
cl
os
ed
;
M
ed
ic
ai
d 
co
st
 
re
po
rt
s;
U
SD
N
o
SN
F
To
ta
l c
os
ts
 p
er
 re
si
de
nt
 
pe
r d
ay
 in
cr
ea
se
d 
6%
 
in
 th
e 
in
te
rv
en
tio
n 
gr
ou
p,
 a
nd
 d
ec
re
as
ed
 
3%
 in
 th
e 
co
nt
ro
l. T
he
 
in
te
rv
en
tio
n 
de
m
on
-
st
ra
te
d 
im
pr
ov
em
en
ts
 
in
 q
ua
lit
y 
of
 c
ar
e,
 
pr
es
su
re
 u
lc
er
s 
an
d 
w
ei
gh
t l
os
s
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ov
ne
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[2
7]
, 
U
SA
A
.G
.E
. d
em
en
tia
 c
ar
e 
pr
og
ra
m
 (a
ct
iv
iti
es
, 
m
ed
ic
at
io
n 
gu
id
e-
lin
es
, e
du
ca
tio
na
l 
ro
un
ds
) v
s. 
us
ua
l c
ar
e
1
81
Ra
nd
om
is
ed
 
co
nt
ro
lle
d 
tr
ia
l
Co
st
 a
na
ly
si
s; 
in
st
itu
tio
na
l
6 
m
on
th
s
D
at
e 
no
t d
is
-
cl
os
ed
;
M
on
th
ly
 b
ill
in
g 
re
co
rd
s;
U
SD
Ye
s
IC
F
A
t 6
 m
on
th
s, 
in
te
rv
en
-
tio
n 
re
si
de
nt
s 
w
er
e 
m
or
e 
th
an
 1
0 
tim
es
 
m
or
e 
lik
el
y 
to
 p
ar
tic
i-
pa
te
 in
 a
ct
iv
iti
es
 th
an
 
co
nt
ro
ls
. A
dd
iti
on
al
 
co
st
 o
f t
he
 in
te
rv
en
-
tio
n 
w
as
 $
8.
94
 p
er
 
re
si
de
nt
 p
er
 d
ay
 v
an
 d
e 
Ve
n 
et
 a
l. 
[3
0]
, N
ED
D
em
en
tia
-c
ar
e 
m
ap
-
pi
ng
 (D
C
M
)
U
su
al
 c
ar
e
11
31
8
C
lu
st
er
 
ra
nd
om
is
ed
 
co
nt
ro
lle
d 
tr
ia
l
Co
st
-m
in
im
is
at
io
n 
an
al
ys
is
; h
ea
lth
 
ca
re
1.
5 
ye
ar
s
20
10
–2
01
2;
D
at
a 
co
lle
ct
ed
 
ov
er
 a
 p
er
io
d 
of
 1
8 
m
on
th
s. 
So
ur
ce
s 
in
cl
ud
ed
 th
e 
D
ut
ch
 m
an
ua
l o
f 
he
al
th
 c
ar
e 
co
st
, 
an
d 
co
st
 p
ric
es
 
de
liv
er
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Five studies conducted sensitivity analyses [20, 22, 29, 
31–33]. Eight studies were undertaken over a time hori-
zon greater than one year [21, 25, 26, 28–30, 33, 34], of 
which one study made adjustments for differential timing 
of costs over the study period [33].
Structures of care
Table  3 provides a summary of the economic results 
reported in studies pertaining to structures of care.
Staffing levels
Four studies evaluated the costs and effects of enhanced 
staffing levels, including increasing the amount of direct 
nursing care time for each resident [20], employing a full-
time occupational therapist [35], increasing the staffing 
level of both physical and occupational therapists [28], 
and implementing off-hours physician coverage via tel-
emedicine [34]. Results suggest that enhanced staffing 
levels, whilst being associated with increases in staffing 
costs provide the potential for cost savings in other areas. 
For example, one study found that increasing registered 
nurse staffing in nursing homes to ensure 30–40 min of 
direct care time per resident per day reduced the inci-
dence of pressure ulcers, hospitalisations, and urinary 
tract infection rates resulting in a net societal benefit of 
US$3191 per resident per year [20]. Similarly, another 
study reported that increasing the staff to resident ratio 
for physical therapists and occupational therapists was 
more effective at promoting, maintaining, or limiting 
decline in functional status. The resulting reduction in 
required care delivery resources was estimated to pro-
vide an annual cost saving to the institution of $283 per 
resident [28]. A third study which evaluated the benefit of 
a full-time occupational therapist reported a significant 
reduction in secondary health care costs (including hos-
pital admissions) and an increase in the use of social ser-
vices, though the cost of providing occupational therapy 
was not offset by the savings in health care [35]. Finally, a 
fourth study found that increasing the availability of phy-
sician care during the off-hours via a dedicated telemedi-
cine service decreased annual hospitalisations by 11.3% 
annually [34]. Based on an average nursing home size of 
113 beds, net savings to US Medicare were estimated to 
be $120,000 per annum for facilities which utilised the 
telemedicine service to a greater extent [34].
Another important finding from this review was the 
assimilation of currently available evidence relating to 
the costs and effectiveness of staffing levels in special-
ised models of residential care, including Green House 
facilities and dementia special care units [23, 24, 36, 37]. 
Green House facilities provide a small, home-like model 
of care as an alternative living environment to the tra-
ditional skilled nursing facilities in the United States. In 
the Green House model, ten to twelve residents live in 
a self-contained residence designed to look and feel like 
a private home. Dementia special care units (SCUs) are 
separate units within a residential care facility that have 
been adapted specifically for people living with dementia.
Three out of four studies which evaluated staffing lev-
els in specialised models of care (Green House facili-
ties and dementia special care units) reported that these 
types of specialised models generally provided more 
direct care time to residents compared to traditional 
facilities [23, 36, 37]. Resource use and cost implications 
associated with staffing levels in specialised models of 
care, however, were conflicting across studies with no 
clear results. With regard to special care units, one study 
reported no difference in resource use once adjusted for 
case mix [24], while the other reported higher resource 
use but made no adjustments for case mix [23]. Of the 
two studies on Green House facilities, one reported lower 
staffing requirements than traditional units [37] while 
the other reported increased staffing requirements of 
2.0–2.5% compared to traditional facilities [36]. None of 
the studies evaluating staffing levels in specialised facili-
ties established clinical effectiveness. Swanson, Maas and 
Buckwalter [38] did report significant results found with 
indirect outcome measures in the form of reduced cata-
strophic reactions and increased social interactions on 
special care units with the number of reactions decreas-
ing from 156 pre-intervention to 48 at the 12-month fol-
low-up in the SCU group compared to the control group 
which reported catastrophic reactions of 82 and 46 at 
pre-intervention and follow-up respectively (p = 0.035).
Staff education
One study evaluated the implementation of an evidence 
based staff education and best practice program target-
ing ‘vision awareness’ to improve staff knowledge of 
visual impairments and to reduce the incidence of falls 
[29]. It was estimated that the intervention resulted in a 
reduction in the number of annual falls between 5 and 
12 in a typical 200-bed nursing home in New York State. 
Depending on estimates used for the cost of falls, the net 
societal benefit ranges between a net loss of US$26,000 
and a net saving of US$52,000 calculated in 2008 US 
dollars.
Processes of care
Table  4 provides a summary of the economic results 
reported in studies pertaining to processes of care.
Dementia‑specific care
Four studies evaluated dementia-specific care inter-
ventions compared to usual care. These interventions 
included person-centred care implemented through staff 
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training [31, 32, 39] or dementia-care mapping [30, 31], 
and a dementia care program which aimed to reduce 
behaviour disorders [27].
Supporting personhood has been identified as a foun-
dation for quality care for people living with dementia 
[40]. Person-centred care centres on relationships with 
others and the theory that warm and compassionate care 
interactions should increase well-being, while disrespect-
ful and disengaged care interactions are thought to lead 
to decreased well-being and increased agitation [14]. Per-
son-centred care can be implemented at residential care 
facilities in different ways.
Two methods of implementing person-centred care 
were evident from the identified studies. One method, 
which researchers called ‘person-centred care’ involved 
off-site staff training followed by a period of on-site 
supervision and telephone support [31, 39]. The sec-
ond, more resource-intensive method was dementia-
care mapping which required selected staff members to 
become certified through basic and advanced training. 
The mappers then completed systematic observation of 
residents with dementia, from which feedback was given 
to care staff and managers in order to assist with plan-
ning, implementation and assessment of person-centred 
care [30, 31]. Chenoweth and colleagues [31] found that 
the first method of training and support dominated 
dementia-care mapping, as their results showed demen-
tia-care mapping to be more expensive and less effective. 
Van de Ven and colleagues [30] on the other hand, found 
dementia-care mapping to be a cost-neutral endeavour.
The most common primary outcome assessed in this 
subgroup was agitation using the Cohen Mansfield Agita-
tion Inventory (CMAI) [30, 31, 39]. Van de Ven [30] and 
Chenoweth [31] both found that dementia-care mapping 
had no significant effect on agitation with study follow-
up times of 18 and 8 months respectively. Two studies by 
Chenoweth and colleagues [31, 39] reported small statis-
tically significant decreases in agitation as a result of their 
person-centred care intervention, with follow up con-
ducted at 14 and 8 months.
Other outcomes assessed (and measurement tools 
used) across this subgroup included emotional responses 
in care (ERIC), quality of life (DemQol, DemQol-proxy, 
Qualidem, EQ-5D, and QUALID), care interaction 
quality (Quality of Interactions Schedule), psychiatric 
symptoms (neuropsychiatric inventory), behavioural 
symptoms (Psychogeriatric Dependency Rating Scale 
Behaviour Subscale), antipsychotic drug and restraint 
use, cognition (mini-mental state examination, MMSE), 
level of nursing care (resource utilisation groups, RUG-
II), and activity participation rates. Some small improve-
ments were found in quality of care interactions, resident 
care responses, and quality of life measured with the 
DemQol-proxy [39].
Rovner and colleagues [27] evaluated a dementia care 
initiative consisting of organised ‘day-care’ activities from 
10AM-3PM daily, combined with psychotropic medica-
tion guidelines, and educational rounds performed by 
a psychiatrist. In contrast to the person-centred care 
interventions, the dementia care program was not based 
exclusively on relationships but was developed to provide 
structure and stimulation through scheduled activities 
such as music and games. While the study did not find 
any cost reductions to offset the intervention costs, the 
authors did report that intervention residents were over 
ten times more likely to participate in activities than the 
comparison group. The intervention was also found to 
decrease the prevalence of behaviour disorders and the 
use of antipsychotic drugs and restraints.
Integrated care
Two studies evaluating integrated care delivery found 
higher costs in the intervention group compared to usual 
care [21, 22]. Integration strategies aim to provide a level 
of service that is more individualised and sensitive to the 
personal circumstances of the resident [41], and can be 
applied to residential care at a number of levels [42].
Paulus and colleagues [21] examined integrated care in 
the sense of integration between residents and care staff. 
Residents lived in smaller-scale facilities with increased 
levels of social activities, more flexibility in daily routines, 
and the opportunity to engage in daily activities such 
as cooking, cleaning and laundry. Integrated care was 
shown to have lower informal care costs (care provided 
by family and friends) when compared to traditional care, 
while both the costs of formal care (provided by staff) 
and total average costs were higher in integrated care.
MacNeil Vroomen and colleagues’ [22] integrated care 
model focused on the integration of health disciplines 
through case-conferencing. The intervention included 
a quarterly assessment of all residents by nursing assis-
tants, multidisciplinary meetings with a primary care 
physician, nursing home physician, nurse, psychothera-
pist, and other disciplines involved in resident care, and 
a multidisciplinary consultation for those residents with 
more complex health needs. Three outcomes were meas-
ured: quality of care, functional health, and quality of life. 
This study found that for functional health and quality-
adjusted life years (utility scores calculated from the 
SF-6D), integrated care was not cost-effective compared 
to usual care. However, for patient-related quality of 
care, the probability that integrated care was cost-effec-
tive compared to usual care was 0.95 or more for ceiling 
ratios greater than €129.
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Quality improvement initiatives
Four studies conducted facility-level interventions aimed 
at improving the quality of care [25, 26, 33, 43]. Inter-
ventions included an advance directive program to edu-
cate and assist residents with a written expression of 
their wishes to guide family and health care workers in 
their care choices [25], an intervention to reduce acute 
care transfers through the early identification, assess-
ment, communication, and documentation of changes 
in resident status [43], a quality improvement interven-
tion involving monthly visits and support by expert 
nurses [26], and a fracture prevention program for all 
residents upon admission to a residential care facility 
[33]. The advance directive program [25], the interven-
tion to reduce acute care transfers [43], and the multi-
factorial fracture prevention program [33] were all found 
to reduce hospitalisation rates, resulting in cost savings 
from a broader health care perspective. The quality inter-
vention with expert nurses was found to improve qual-
ity of care (measured with the Observable Indicators of 
Nursing Home Care Quality (OIQ) instrument.), and 
reduce the incidence of pressure ulcers and weight loss 
[26]. In all four studies, the increased costs associated 
with implementation of the interventions were borne by 
the aged care facility.
Discussion
In comparison with the health care sector, where eco-
nomic evaluations are common practice for pharmaceu-
ticals and medical technologies, this review identified a 
paucity of economic evidence relating to the structures 
and processes of care in the residential aged care sector. 
A total of 19 studies were identified by this review: 12 
cost analyses, one cost-minimisation analysis, one cost-
utility analysis, two cost-effectiveness analyses, and three 
cost-benefit analyses.
Despite the heterogeneity of interventions and out-
come measures, synthesis of study results revealed sev-
eral common themes. Results from three studies suggest 
a potential for cost savings to the health care sector by 
increasing the amount of direct care time provided to 
each resident [20, 28, 35]. Benefits reported were wide 
ranging from reductions in the frequency of hospitalisa-
tions to improved functional status for the residents. The 
best means of achieving these outcome improvements 
is unclear, however, as the included studies focused on 
a disparate array of staff positions including registered 
nurses, occupational therapists, and physiotherapists. 
These positive results highlight an opportunity for future 
research to explore cost-effective methods of increas-
ing the amount of direct care time to residents, and the 
optimal skill set and configuration of staff (e.g. nurses, 
allied health professionals, and other aged care workers) 
needed to achieve the best outcomes for individual 
residents.
Interestingly, increased levels of direct care time were 
found in the small, home-like ‘Green House’ model, as 
well as the dementia special care units. While we would 
expect to see cross-sectoral benefits (beyond the aged 
care sector and into the health care sector) similar to 
those reported in the enhanced staffing interventions, 
none of the studies actually measured costs in the health 
care sector. Three of the four did not report any effec-
tiveness measures [24, 36, 37], while the fourth found 
no effect on cognitive or functional abilities [44]. By not 
including costs from all relevant sectors, these studies 
may be underestimating the potential value of specialised 
care settings.
Another aspect of residential care that was shown 
to create cost savings from a broader health care per-
spective were quality improvement initiatives, such as 
activity programs and interventions aimed at reduc-
ing health care utilisation and hospitalisations. While 
quality improvement initiatives tend to come at a cost 
to the facility in terms of planning and implementation, 
the flow-on effects of improving care quality is likely to 
extend to other areas of health services. Many of these 
initiatives, however, such as the quality improvement 
projects evaluated by Ouslander and colleagues [43], and 
Rantz and colleagues [26], along with more than half of 
included studies in this review, focused cost analyses on 
intervention and care costs incurred by the facility only.
The remaining studies are difficult to generalize, largely 
due to differing implementation methods. In terms of 
caring for individuals with dementia, recent research 
into person-centred care suggests its potential to reduce 
agitation and aggression [31, 39], though this was not a 
unanimous conclusion [30]. Despite the sound methodo-
logical quality of these three studies, disparate implemen-
tation methods render it difficult to draw any definitive 
conclusions. For instance, of the two studies that consid-
ered dementia care mapping, one study had two expe-
rienced, accredited researchers as well as two care staff 
from each facility to conduct the mapping [31] while the 
second study used two care staff from each facility but no 
researchers [30]. These disparities raise questions about 
the conclusions drawn, as the two studies described 
reported higher costs and cost-neutrality respectively.
The concept of integrated care is not well-defined, and 
is therefore difficult to generalize. Two studies identified 
by this review defined integrated care in terms of inte-
gration between staff and residents [21], and integration 
across disciplines [22]. Both integrated care interven-
tions reported limited cost-saving potential, however 
further research in this area is needed which links costs 
to outcomes. The study of integrated care between staff 
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and residents [21] considered only the costs of care, with 
no attempt to measure outcomes. The multidisciplinary 
integrated care method, which conducted full cost-effec-
tiveness analyses, found that for resident-related quality 
of care, the probability that the intervention was cost-
effective compared to usual care was 0.95 or more for 
ceiling ratios greater than €129, while the same interven-
tion was not cost-effective in terms of functional health 
or quality adjusted life years.
Another issue affecting the generalizability of findings 
is the geographic concentration of research in the United 
States. Research conducted outside of the United States 
is sparse. More than half of the included studies were 
conducted in the United States, while the remaining third 
were split between the Netherlands, Germany, Canada, 
Australia, and the United Kingdom. While these findings 
are consistent with a recent systematic review of ran-
domised controlled trials in care homes, which reported 
that 50% of the randomised controlled trials undertaken 
in care homes were from the United States [45], they do 
highlight a need for research in a wider array of countries 
and health systems to increase transferability of results.
Another important factor to facilitate transferabil-
ity of findings in residential aged care, and particularly 
dementia-specific models of care, is the question of the 
most appropriate primary outcome measure to use in 
economic evaluation. All of the dementia-specific stud-
ies into person-centred interventions used agitation as 
the primary outcome, and some small but significant 
decreases were detected for person-centred care and per-
son-centred environments [31, 39]. Agitation is an out-
come measure that is specific to dementia interventions, 
and therefore comparisons across a broader set of service 
configurations cannot be made. Given finite resources 
and a limited budget devoted to aged care, additional 
investment in one program will likely require a reduc-
tion or de-investment in another program in order to free 
up the necessary resources. A broader outcome measure 
such as a quality of care and/or a quality of life instru-
ment, which is designed to combine a range of outcomes 
into a single composite outcome, applicable to all aged 
care residents, would allow decision makers to make 
comparisons across differing programs. Each of the three 
studies focused on person-centred interventions incor-
porated quality of life instruments as secondary outcome 
measures. Five different instruments were used: QUALID 
[31], DEMQOL [39], DEMQOL-proxy [39], EQ-5D [30], 
and Qualidem [30]. However none of the instruments 
were able to show significant group differences between 
the intervention and control groups with the exception 
of the DEMQOL-proxy, which is completed by a family 
member or carer on behalf of the person with dementia. 
Further research is needed to identify appropriate and 
meaningful quality of care and quality of life instruments 
for residents of residential care homes, particularly those 
living with dementia or cognitive decline, which allows 
comparisons to be made at a service planning level.
Acknowledging that the economic evidence of program 
features which directly relate to how care is provided in 
terms of the workforce and its operations (structures 
of care) and the services provided (processes of care) is 
limited, we have selected a number of recommendations 
for change based on the best evidence available. Firstly, 
increasing the amount of direct care time provided to 
each resident appears to have wide-ranging benefits at 
both an institutional and health care level. While further 
research is needed, additional direct care time provided 
by nurses, allied health professionals, and other aged care 
workers all appear to provide benefit. Secondly, benefits 
arising from initiatives such as increased direct care time 
or quality improvement initiatives are likely to occur in 
the health care sector rather than the aged care sector. 
Future research and policy decisions surrounding resi-
dential care initiatives should strive to include health care 
costs and benefits when considering resource allocation 
decisions.
In terms of methodological recommendations, our pri-
mary suggestion is improved transparency in reporting 
study methods and results. Future economic evaluations 
in this area should strive to meet the quality standard for 
reporting economic evaluation as specified in the Con-
solidated Health Economic Evaluation Reporting Stand-
ards (CHEERS) statement [46] including the quantities 
of resources used in addition to costs and incorporating 
the measurement and valuation of service outcomes and 
quality of life. Disclosures should also be included to indi-
cate the timing of cash flows and the sources of cost data. 
Secondly, we would strongly encourage future economic 
research in this area to evaluate both costs and effec-
tiveness in the form of a full economic evaluation. The 
usefulness of studies containing only partial economic 
evaluations is limited for policy and decision makers, in 
that they do not present the case on whether the costs of 
a course of action is worthwhile in terms of benefits pro-
vided to improve quality of care. Finally, we recommend 
that, where possible, future studies incorporate a societal 
perspective (especially in considering benefits that may 
occur in the healthcare sector offsetting costs accrued 
in the provision of social care) in order to better inform 
decision makers of the true benefit of an intervention.
This systematic review has several limitations. Firstly, 
the search strategy was restricted to English-language 
publications, which may have resulted in some relevant 
international research being excluded. Secondly, due 
to the large number of results retrieved when search-
ing the multidisciplinary database ProQuest, limits to 
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source type were applied that were not part of the origi-
nal search strategy. The ProQuest search was limited to 
scholarly journals, reports, dissertations and theses, con-
ference papers and proceedings, and working papers. 
Newspapers, trade journals, wire feeds, magazines, other 
sources, books, and encyclopedias and reference works 
were excluded. While this may have resulted in some rel-
evant research being missed, this limitation was justified 
to maintain the feasibility of abstract screening within 
the given time constraints. Finally, due to the broad scope 
of this review, the synthesis and analysis of results was 
limited by the heterogeneity of included studies.
Conclusions
This review provides the first comprehensive summary of 
the existing economic evidence pertaining to workforce 
structures and care processes in residential care, and 
highlights an urgent need for robust economic evalua-
tions to inform future service development in this area. 
In order to fully capture the impact of an intervention 
or model of care in a residential aged care setting, it is 
important to take a societal perspective when conducting 
economic evaluations. The inclusion of broader health 
care costs in economic evaluations of interventions in 
residential care, in particular the use of hospitals, is 
critical for ensuring the value of the intervention is not 
underestimated. Furthermore, the practical application 
and transferability of findings would benefit from identi-
fying appropriate and meaningful outcome measures that 
can be used at a service planning level.
This review also brings to light the potential value 
of direct care time for residents in care homes. Future 
research should explore cost-effective methods for 
increasing the amount of direct care time to residents, 
and identification of the most appropriate skill mix (with 
comparison between nurses, allied health professionals, 
and other aged care workers) for the provision of care 
according to the care needs of the individual.
Economic evidence is essential to the promotion of 
efficiency, facilitating future policy directions within the 
aged care sector and will assist in identifying and quan-
tifying the cross-sectoral impacts of new innovations in 
the structures and processes of care in terms of both the 
costs and benefits provided.
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